& Exercise 5.2

Resolve into Partial Fractions.
2x* +3x+3

(x+l)(x’+1)
Sol: Suppose
2x* +3x+3 _ A, . el

(x+1)(x* +1) Cx+l x4l

Multiply by both sides (x + l)(x"' + l), we get
2x* +3x+3=A(x" +1)+(Bx+C)(x+1) - (i)
Put x+1=0=>x=-linll

2(-1) +3(=1)+3 = A((-1)" +1)+ (B(-1)+ C)(-1+1)
2-F+Z=A4(1+1)+0 =2=24=|4=1
Rearrange Il

2x* +3x+3=Ax" + A+ Bx" + Bx+Cx+C

2x* +3x+3=(A4+B)x* +(B+C)x+(4+C)x°
Computing co-efficient

x’; A+B=2 (i)

Put A=1in equation (iii)
1+B=2 = B=2-1 = B=1

x;, B+C=3 (iv)

Put value B=lin equation (iv)

1+C=3 =C=3-122=C

Put values A,B and C in equation (i)

2x? +3x+3 1 x+2

) +1) x+1 P41
2x+1
(x—2)(x’+3x+5)

Sol:  Suppose
2x+1 A Bx+C

(x—z)(x’+3x+5)=x—2+x’+3x+5 —
Multiply by (x —2)(1:" +3x+ S) we get

2x+1=A(x +3x+5)+(Bx+C)(x-2) (ii)
Put X—2=0= x=2in equation (ii)
2(2)+1= 4((2) +3(2)+5)+(B(2)+C)(2-2)
4+1=A4(4+6+5)+0

Ql.

(i)

Hence

5= ISA:>-5—=A =:»A=l
15 3
Rearrange equation Il

2x+1=Ax* +3Ax+ 54+ Bx* —-2Bx +Cx-2C
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2x+1=(A+B)x +(34-2B+C)x+(54-2C)x°

Comparing co-efficient

x*; A+B=0 Sea e il
x; 34-2B+C=2 ___ - (iv)
x; S5A-2C=l Zars ia . Ty}

Put value 4= I; in equation (iii)
E Dl =1
—+B=0=>B=—
3 3

Put value 4= % in equation (v)

s(l]—zc:=1 =3 50
°3 3

DO D ey SO Ok
3 3 3
Put values A, B and C in equation (i)
: —x+l
: 2x+1 1 N 1 =
Hence =3 Sl L,

(x=2)(x* +3x+5) “3(x-2) +(x2 +3x+5) T3(x-2) 3(x* +3x+5)
2x+32 | ‘
(x—?.)(x’+2)1

Suppose
2x+32 A Bx+C Dx+E

- - + e ()
(.r—Z)(xz -!-2)2 (x-2) (#* +2) («* +2)2 )
Multiply by (x- 2)(.7:2 + 2)2 we get
2x+32=A(x* +2) +(Br+C)(x-2)(x* +2)+(Dx+ E)(x~2) (i)
Put x-2=0= x=2in equation (ii)
2(2)+32= .»1(((2)"'+2]2 +0+0
4+32=A(4+2)" =36=364 =>A=1
Rearrange equation (ii)
2x+32= A(x* +4x* +4)+(Bx+C)(¥ +2x~2x* - 4) + (Dx+ E)(x-2)

2x+32=Ax" +4A4x* + 44+ Bx* +2Bx* —2Bx’ —4Bx +Cx’ + 2Cx — 2Cx —4C+ Dx* -2Dx+ Ex-2E
2x+32=(A+ B)x' 41-(—2B+C)x3

(44+2B-2C+D)x* +(-4B+2C 2D+ E)x+(44-4C —2E)x°

i

Comparing co-efficient

2'54+B=0 (iii)
x’; =2B+C =0 ERWRSTIRESY | )
x’; 44+2B-2C+D=0 ___ (V)
x, —4B+2C-2D+E=2 = N
x; 44-4C-2E=32 e (i)
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Q4.
Sol:

Put A=1in equation (iii)
1+B=0 =B=-1

Put value B =-1in equation (iv)
2(-1)+C=0 = 2+C=0=C=-2
Put A,B and C in equation (v)
4(1)+2(-1)-2(-2)+D=0
4-2+44+D=0 = D=-6

Put A, and C in equation (vii)
4(1)-4(-2)-2E=32

4+8-2E=32 =-2E=32-12
2E=20 = E=-10

Put values A,B,C,D and E in equation (i)

2x+32 . 1 -x=2  —6x-10
i * 2 + 2
(x- 2)(Jt2 + 2) x=2 (x‘ +2) (x2 +'2)-
" 2x +32 1~ x+2 2(3x+5)
ence ~— -

(x—2)(’:vr’+2)z x-2 (x*+2) (x* +2)
3x7+3 '

x'+1

Suppose

3x°+3 3x*+3 __ A7 C8x+C

X +1 _(x+l)(x’-—x+1)__ X+l —x+l

Multiply by (x-|~l)(.v.':2 —x+l) we get
3x* +3=A(x - x+1)+(Bx+C)(x+1)
Put x+1=0=>x=~1in equation (ii)
3(-1)° +3=A((=1) = (-1)+1)+(B(-1)+ C)(-1+1)
3+3=A4(1+1+1)+0  =6=34 =4=2
Re-arrange equation ii )

3x* +3=Ax’—Ax+ A+ Bx’ + Bx+Cx+C

3x' +3=(A+B)x’ +(-A+ B+C)x+(4+C)x°

Comparing co-efficient

e—n—{il)

x*; A+B=3 : K (iii)
x,-A+B+C=0 : (iv)
x;, A+C=3 SRR

Put A=2in equation (iii)

2+B=3 = B=3-2 =B=1
Put values A in equation (v)
24C=3 =C=3-2 =C=I
Put values A,B and C in equation (i)
xX*+3 2 x+1

2 -
X+l x+1 xX*-x+1

Hence
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Sol:

Qe.

Sol:

xl

x*+2x+1 :
4 .

i (Improper Fraction) ,\/

4 2
X +2x+1 p 5 s
~2x* -1 2x? +1 (i) X' +2x" +1 .d:/:t2x +1

=1+ - =1- i ENE e

x'+2x7 +1 (x:+1)2 : -2x* -1
2x* +1
Now we take

(x2 '+l):

2x’+1 _Ax+B Cx+D
(x’ +l)2 5 (3’2 + l) 4 (xz + 1)2
Multiply by (x* + l)z , we get

2 +1=(Ax+B)(x* +1)+(Cx+D) ~ _____ (i)
Re-arrange equation (iii) :

2x* +1= Ax* + Ax+Bx’ + B+Cx+ D
Comparing co-efficients

Suppose (i)

x; A=0
x% B=2
x; A+C=0 (iv)
X B+D=1 (V)

Put 4 =0 in equation (iv)
A+C=0 20+C=0 =C=0

Put B =2 in equation (v)

2+4D=\ = D=1-2=3D=-]
Put values A,B,C and D in equation (ii)

(ix+ : )1: =_x:2+[ _(x2 . 1): put in equation (i)
x* 2

a7 T e +(x:'l+l)z

6x* +40x*
(=) )
Suppose .

6x' +40x* 6x* +40x
(4_ xz)(x: + 4)2 " (2 -x)(2+ x)(x: +'4):

6’ + 4053 A B  Cx+D Ex+F

(2‘-"‘)(2*'-?)(JC:-!-4)2 :(.2—4')+(2+x)+(x2+4)+(x3+4): i)

Multiply by (2-x)(2 +x)(x* + 4)2 we get

6x' +40x° = A(Z-rx)(x’ +4): + B(2ﬂx)(x: +4)1 +(Cx+ D)(Q—x)(2+x)(x° +4)+(Ex+ F)(Z—x)(2:|-x) R |
Put2-x=0 =2=xinequation (i)
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6(2)' +40(2)" = 4(2+ 2)((2)’ + 4)1 +B(2- 2)((2)’ + 4)’ +(c(2)+D)(2-2)(2+ 2)((2)’ + 4)+ (.é(z)+ F)(2-2)(2+2)
96+160=A4(4)(64)+0+0+0 = 256 =2564 = A=1
Put 2+x=0 = x==2inequation (ii)

6(-2)" +40(-2)' =0+ B(+2+2)((-2)" + 4)2 +0+0

96+160=B(4)(64) = 256 =256 B = B =1
Re-arrange equation ii
6x* +40x” = A(2+x)(x* +16+8x?)+ B(2— x)(x* +16+8x7 )+ (Cx+ D)(4 - x*)(4 + x*) + (Ex+ F)(4-x*)
6x*' +40x* = A(2x* +32+16x7 +x° +16x+8% )+ B(2x* +32+16x* —x* —16x—-8%") +(Cx+ D) (16-5*) +(Ex + F)(4-?)
6x' +40¢ = A(2x* +32+16%° +x° +16x+8¢) +B(2x' +32+167 —x* ~16x~8¢) +(16Cc~CF + DI6—Ix*) +{4Ex~ B +4F - F')
Comparing co-efficients
x*; A-B-C=0
x'; 24+2B-D=6 (iv)
x’; 84-8B-E=0 (v)
x’; 16A+16B—-F =40 (vi)
x; 164A-16B+16C+4E=0
4A—-4B+4C+E=0 (vii)
x% 324+32B+16D+4F =0 '
84+8B+4D+F =0 (viii)
Put values A and B in Equation (iii)
A-B-C=0=1-1-C=0 = C=0
Put value A and B in Equation (iv)
2(1)+2(1)-D=6=>4-D=6 =-D=6-4=>D=-2
Put value A and B in Equation (v)
8(1)—8(1)—E=0 =>E=0
Put value A and B in equation (vi)
16(1)+16(1)-F =40 =-F=40-32=>-F=8 = F=-8
Equation (i) Become
e 6x*+40x’ e o St JIER. S
(2-x)@+x) (¢ +a) 2-x 2+x (+4) (#1+9)

(iii)

Hen
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